Identification and characterization of a polypeptide from a lobster neurosecretory gland that induces cyclic GMP accumulation in lobster neuromuscular preparations.
Several observations suggest that cyclic GMP might regulate some aspect of neuromuscular physiology or metabolism in the lobster. Homarus americanus: lobster muscle is one of the richest known sources of cyclic GMP-dependent protein kinase, the preparation contains several phosphoproteins whose state of phosphorylation is affected by cyclic GMP more effectively than by cyclic AMP, and guanylate cyclase and phosphodiesterase are active in this tissue. However, no factor has yet been identified that alters lobster muscle cyclic GMP levels. We have screened extracts of neural and neurosecretory structures for the capacity to promote cyclic GMP accumulation in isolated exoskeletal muscles. Extracts of the sinus gland (a neurohemal organ found in the eyestalk) contain a factor that induces up to 100-fold increases in muscle cyclic GMP content, whereas extracts of other tissues are ineffective. This factor can also act on targets other than muscle, with hepatopancreas, testis, and neuronal tissue showing the largest responses. The sinus gland factor does not appear to affect cyclic GMP metabolism by depolarizing the preparation or by mobilizing extracellular Ca2+. The effect on cyclic GMP levels is dose-dependent and linear with time. Biological activity is destroyed by boiling and by 90% ethanol. It is also destroyed by trypsin, chymotrypsin, or pronase, which suggests that the factor is a protein or peptide. Both gel filtration chromatography and experiments using dialysis tubing with different molecular weight exclusion limits indicate that the factor has an apparent molecular weight of 5,000-12,000 daltons. A preliminary fractionation scheme, based on gel filtration, ion-exchange, and reverse-phase chromatography, gives greater than 1,300-fold purification. Our long-range goal is to purify this factor to homogeneity, compare it to other peptide hormones, and use it as a probe to evaluate the role of cyclic GMP at the neuromuscular junction.